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Queckcilborhtt'tigor Dotlerkdrper fOr oino 


Entladungslompe 





Enilndungslampo; Dosiorung; quocksilberteitigcr Doaicrkorpor; Legierung; Tragorworkstcff; ZLVk; Eisen; 
Cadmium; Antimon; Aluminium; Wicmut; Zinn; Kupfor; Nickel; Schmelzzusatz; Lithium; Kobalt 
(fi7) Oio Erfindung bctrif-ft oinan quockoilbcrhaltigon Dosiorkdrpor fur eine EntladungslanVpe. Der Dcsier!<6rpor dion» 
*um Smbringon oinor gonau dooiorboron iVJongr Quccksitbor in dns Entladungsgefaft oiner EhUadu-gslsmpo, 
insbosondoro oinor kompekton Louchtatott lampe. ErfindungsgomaG 1st eine quocksilborholtige Leeierung zu einom 
for.ton und luftstobilon mahrkomponontigon Dosiorkdrpor gaformt, die aus 2 bis 45 Gew.-% Qvecks^ber und 98 bis 55 
G«w.'% oinoa odor mahroror Tragorworkstoffo bostoht. Ala Trflgorworkatoff funglert mindeatons oinos cor Motoi.tj 
Zmk, Eiscn. Cadmium, Antimon, Aluminium, Wismut. Zinn, Kupfor odor Nickel. Der Triigorvverlstoff ker.n ein oder 
mohroro Schmelzzusotze enthalten. Ala Schmelzzusatio konnen Lithium und/oder Kobalt eingasetrt werden. 
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Patontansprucho: 

1. Quocksiiborhalticor Dosiork6rpor fur oino Entlodunflslampo, cckonnzcichnot dodurch, daft 
Quocksiiber unci oin- odor rnohroro TrHcorwofUstoffo oino Looierunfl untor Doibohoituno dor 
physikniischon EirjonschaMon bildon, dio zu oinom foston und !uftr.;abi!nn mchrkompononticjon 
DosiorkOrpor goformt is;, woboi mindcstons oinos dor Motallo Eison, Zink, Zinn, Cadmium, Aniimor., 
Aluminium, Wisrnut, Kupfor odor Nickol ah Tragorworkstoff fungiort und.dafi dor Dosiorkorpor aus 
2 ois 45Gew.-% Quocksiiber und S3 bis 55Gow.-% oinos odor rr.ohroror Tragorwarkstoffo bostoht. 

2. OuocksuborbcltiQcr Dosiorkorpor fur oino Entlcdungslampo nach Anspruch 1, gokennzelchnet 
iJadurch, doii dor Tragorworkstou cinon Schmolzzusatzenth2i;. 

3. OuocksiiborhaliigorDociork6rp;r fur oino Entlodungclampo ncch Anopruch 1 und 2, 
fiokonr.zc!chno: cctlurch, daS dor Schmclzzusotx Lithium und/odor Kobalt 1st. 

4. Quocksj'borhfiltigcr Dosiorkorpor fur oino Entladungalampo nach Ancpruch 1, gekannzelchnet 
cladurcb, dr.3 dor Tr^corwcrxstoCf Zink ist. 

5. QuocksiiborhaUisor Dosiorkorpor fur eino Eniladungslampo nach Anspruch 1 und 4, 
cokcr.r.i^chr.ct I'cdurch, dafi dcr DosiorkSrpor aus 95 bis 55 Gow>% Zink und als Rost zu 1 00% aus 
G bis 45Gcw.-% Quocksiiber bootohr. 

6. Quocksiibarhaitigor Dosio;k6rpor fur cino Entlcdungslampo ncch Anspruch 1, 3 und 4, 
gokcnr.=o!chr;ot dndurch, dafl dor DosiorkOrpor aus 93 bis 50 Gcw.-% Zink und als Rest zu 100% aus 
1,9 bis 40Gow.-% Quocksiiber und 0,1 bis 10 Ggw.-% Kobalt besteht. 

Anwondunoaaoblct dor crTlndung 
DioErfindunobotrifriainonquockailborhalligonDo 

oinor yonau dociorbaren Mange Oueekailbar In dat EntladungagefHa elner Entladungalampo, Inabeaundore elner kompakten 
louchtsiofflampo. 

CharaktarlatiU dor bckannton tochnlxhan LOaungan 

Cinn Vorauaaot^uno fur den Datrlcb von fast alien Enttadungalampon lot daa Elnbringen oir.ar gonau dotierbaren Mango 
OoccksiiborlndsaSntlsdunffcac^ 

wirJ durch dia oincobrach;o Quecisiibormonga Im Zueammonhang mil dem Fulldruck dai Argona dor Betrlebadruck der Lampa 
und ubor don Gctr:cb;d;uck dio Orcnn:pannung und die oloklriache Leictung eingoatellt. 

Doi den Gbiichon Dcaic.-vorfahron wird doa Quockailbor in Tropfonform odor In Form von Halogenidverblndungon aut oinor 
Dosiorvorrichtung Ob:r oincn ?urr.?3tongol odor dirokt In dao EntladungogeftQ aingobracht. Bol Anwondung von flussigom 
Quocksiiber kann oino ganauo Do tisrungklolnttor.V.cngonaufGrund dor OborflSchonipannungnichtgowahrioistot warden. Dia 
Enilodunosgottao words n debei rr.it oinor grflBoron Mengo Quockailbor doalort, dadurch kann die Qualitfit dor Lampen, 
insbosondoro hinsichtlich doa Uchatroma und doa Farbortoa, vormindort warden. Waitorhin antatohl ain erhahler Verbrauch an 
Quocksiiber und demit cino grfiZcro Arboltsplotx- und Urr.wdtbolaatung, 

Dcs weitorcn sind Vorfahron bakannt, boi danon sich daa TiOaaiga Quecksllbor In goachlossonan Behflltern befindet. Nach der 
DC-AS 2511417 bofindet aich dai TiOaaige Quockailbor in oincrn OohBItor, dor ImPumpatengol angoordnot ist. In dor DE- 
OS 2340359 onthaU oino innerhalb cinca Lamponkolbons encobrachte Xapaol den Do lierrrof/. Dio Kapiol wird von auOan durch 
einon Strohl oinos Laccrcaratoa go&:?no;. Nochtoilig wirkt aich boi dioaer Mothoda aua, datt oin Boroich dao EntladungagofaGea 
froi von Louchtstoff *u hoitan ist, darnit dlcoor fur don Lacaratrahl tranaparont lat Waitorhin Ist dio DE-OS 2181024 bekannt. 
Hicrboi bofindot cich daa Ouccteilbar wicdorum In oinor gcachlocsenon KopaclinEloJarodonnflho. Geflffnet wird dieKapsel 
durch induktion. Nach dor D2-AS 24 *»0-'.C0 wird daa Quoclcoilbor, doa alch olc Vorrat ven Oueckailboromalgam lm Pumpstengol 
bofindot, durch ErhiUan frcigaacut. In dar DE-OS 3545073 wird oin porflaor Profiiflrper als Spoicherolomont (ur flussigoa 
Qiiocksiibcr zum Dociaron vcrwondat. Qoi Anwondung oinaa ?ro£Jk6rpori ala Qusckiiibortpelchorolomont kann eine Bolastung 
dcr Umwc'.t durch Quocksiiber jodoch nicht auagoachloaaon warden, da Quackailbar aich in Tropfonform an dor Obarflficho des 
Spcichorolemonts anlagorn kann. 

Es sind Niedardruckentladungsbmpan bokannt, in dersn Entladungsgofiiaon bwr. im Eloctrodonraum amalgambildcndo 
Matorialian anaoordno; aind. In dar DE-OS 2030307 vorbindot cich in dor Lampo ain Motaii, wia Indium, das «ich dann mit dam 
cindotionen Quccksiibor untcr Silduna oinoa Amolgama vorbindot. In dor US-P3 33 1364 & wird oina Entladungalampo mit einer 
Quccksilbor-Macnoaium-f-NickoDIagiarung offonbort. Ea wurdo Jodoch foatccstorit, daQ dioao rwol- bzw. drelkomponontlge 
Vcrbindung unbofriodigand i:t, erstans woson dar niodrl^an Tomporotur, bol dordaa Our. iallbor frolgoaotzt wird, zweltent kann 
sich das Quacksilbor wiodor mit dam Magnesium vorbinden, v/obol unorwQnachta Gaao fraigoaotzt wordon kflnnon, dia vom 
Mognosium absorbiart wordon waren und drittana kann aina Vardampfung daa Magneaiuma arfolgan. 

Zioldorcr^ndung 

Zio! dcr crfinduno ict ca, oina techniach einfacho und genaua Quockciibordoalontng clnor Entladungalampo im armflglichen 



-2- 237 592 



Darloc^Q V-'csona d^r Erflnduna' 

Oot "/ Jcn ; ; i:r c: Auf 3 aba :ugrunda. ainon fcotan und luftatsiilan Odaiorkorpar mil dafiniartar Manga Ouociailbcr fur cino 
m u n O.v.i if«n- cinar £r/.!adurv;=l.ifnpa. Inabaaondara einar kc-mpnkion LnuchotoUampn, anzugnbon. Erf.nd.ingssom.ifl 
w.n' *'ia Au! -^i! ^u;ch r oiost. cV.S a!n QuocUailbarhcIUs sa Gcm-sch zu ainam faa;on und luflstabilan maKrKcmpor.nni, G *n 
Do%in,kftrp« rj a.'or nr. iat. rinr jus 2 bia 46Gaw.-% Oueckailbwund £3 bis 55Gow..%ainnaodor mohrarar Lagiarurgsbestandin.lu 
S.osMiu a:s Tr.Vprv/arkMo:? funyiort mind.iatons einoa dor Motaro Zink, Eiaon, Cadmium. Antimon, Aluminium. Wis-tiuI. Z.nn. 
Kup!.w .>.Mr Nickol. Oor Tr.1 C orwor^atoff kann «in odor mohf2fo S^hmclzzuiatzo onthaltan. Alt Schmolzzutatiolonn^n Lnhmm 
ui:.l/...l.-r KobnM nirvjaaeist wnrdan. Oan Quockoilber varbindet etch mil dam bzw. dr..» Tra 0 arworkitofron zu oir.«r fatten und 
;uf:M.»ti.;nn Ln.--.c;i:r.g untor Ucibchaltung dor phyattaliachen Sscsfischaften. Ooaondara vortoilhafi eignoi sich tit 
7 i ... -.wwftrkt :o":: mil ainam Schmakzuaau von :Cobe!t. Ola Kcr:to!lung doa DocicrUor port erfolgt durch 
:uu:un\fnschr.vino air.er .V^r^O^n .Y.cnca uussiaon Cucc^ilbors mit oinom cdar mohraren Tragerwerks: jffor. in emom 
[irtn.^miion •ic^ic:.niocol.un:or Scbuircsastmoapharo bcl r-rsa^am Tamparaturverlouf. Dla Abkuhlung arfotrt untor 
Schuu-nasatmoaphara in ?orm oinoa Zor.onacnmolrvorfahrsr.a. 

Oar voffl'sschlnnona quccksilbarhsltica DoaiorkSrpor kcnn mi: dc^n Argon-Doalaratrom loicht In ein Entladungs-jattG gebracht 
werrian. wobai oina ku^cl- odor diskusttrmigo Gaatallung £aa Ccabrfcorpora dla clnbrlnrjung In dot Entladungsgaraa brw. in 
don ElnUrodop.raum oinor Hntladungslampe varainfacht. Nrch cL-vbringung dea Ooalorkfirpara in dia Entladun C tlampe erfolgt 
oino Froisctzur.g do: Ouoc!cailbars wdhr and dor Zundphaaauinarr.alb daa KUrbrannprozeaaaa und/oder wAhrend dar 
Akiivicrunijsphaca dcr clokuodon. 

O.oOovnfratunodcrDoaiarUorporinnormalorAtmoaphara istnaheiu unbagranzt mdglich. Ummechaniache Venjnra:n)gungen 
zu vormeidon, kann aina Bevorratung untor Vakuum erfolgan. 

Autfuhrun^abalaplala 

Dia Erfindung soli nachelohand anhond von Auafuhrungabaiapleoen nAhar artfutart warden, 

Zu/HoM^Iiuno a;r.ea Doaierkorpara wird oino Quockalibcr-Zir.k-'Lccicrung durch Zuaammencchmelzen von 2 =i- 45 Gew.-% 
Quocks.ibor und S3 bio G5Gew..% Zink in oinom Schmolrtlrssl untor SchutrgooatmotphCra (Argon) bai ainam Druck von 
2 G x lOVabicO 3 x 10 1 Pa boi oinom geroga^anTomporiturvcrlcuf biozuolnorTamparaturrwitchon 553Kund70CKinnarhalb 
von 3C0 s 2u3Cfr.rncn 3 35Chmolson. Zwiochen 511 K und 540Kberu-idet tich aln Haltepunkl von 20»bla60 a. Dia AikuWung erfolgt 
unier Afjonitmocphiro mit 5K/min. 

Oor to hargattollta Oooiarkttrpor wird mit dam Argon-Doaiaratrom in das Entladungigafia aingabracht. 

Zu^Hwsfallur.-j ciaaa DociorWrpera wird wia nccb Bei«pici 1 ve^ahran. Et wardan Jedcch ata LaglerungtbaiundteHa 
oiemontdfos Zink und Quackailbar in ainam VarhAItnls 

ZinV 03,0-50,0 Gow.-V. 

Guackfiilbar 1,S-40,0Gaw.-% 

und als Schmclzzusctz 0,1 bic 10,0Gow.-% Kobolt oingoccut. 

Ocr Oosiarkdrper wird im Pumpfciangel odar In ElaktrodarviJha einer Enlladungalampa atationiert. 

3oiipiol 1 

Be. dcr Hers;c!lung da» Dociorkfirpon wird wia ncch Boiapia! 1 verffihron. Ea warden jadoch ala Legiarungabeitancieile 
elemenuros Zink. Queckcilber, Wiamut und Kobalt in folgandam Varhlltnia verwandai: 

Z:n!c 55Gow.-% 
Cuacksilber 30Gow.-% 
w;;mu( 10Gcw.-% 
Kobali 5Gow,-% 

Ocr Oos.erkdrpcr wird im EntladungagattG aincr Entladu^slarr.pa itationiart Dia Fraiaetiung daa Guacktilbtra au • dem 
OosierkOrpor erlolgi oral nach ainar Ungaron 2und-/Akiivi«rphi la. 
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Filed: August 31, 1989 
Granted: February 28, 1991 

Title: Mercurial Dosing Body for Discharge Lamp 
Abstract : 

The present invention relates to a mercurial dcsing body for a 
discharge lamp. A dosing body serves for feeding an exactly 
dosable amount of mercury into to the discharge vessel of a 
discharge lamp, in particular a compact fluorescent lamp. Ac- 
cording to the invention, a mercurial alloy is formed to a 
solid and atmospherically stable multi -component cosing body, 
the alloy comprising of 2 to 45 weight -% mercury and 98 to 55 
weight-% of one or more carrier materials. At least one metal 
of zinc, iron, cadmium, antimony, aluminium, bismuth, tin, 
copper or nickel is used as said carrier material. The carrier 
material can contain one or more melting additives. Lithium 
and/or cobalt may be used as melting additive. 
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Claims : 

1. Mercurial dosing body for discharge lamp characterized in 
that mercury and one or more carrier materials form an 
alloy v/hile maintaining the physical properties, the al- 
loy being formed to a solid and atmospherically stable 
mult i -component dosing body, wherein at least one metal 
of iron, zinc, tin, cadmium, antimony, aluminium, bis- 
muth, copper and nickel is used as said carrier material 
and the dosing body is comprised of 2* to 45 weight-% mer- 
cury and 98 to 55 weight-% of one or more carrier materi- 
als . 

2 . Mercurial dosing body for discharge lamp according to 
claim 1, characterized in that said carrier material con- 
tains a melting additive. 

3 . Mercurial dosing body for discharge lamp according to 
claim 1 and 2, characterized in that said melting additi- 
ve is lithium and/or cobalt. 

4 . Mercurial dosing body for discharge lamp according to 
claim 1, characterized in that, said carrier material is 
zinc. 

5. Mercurial dosing body for discharge lamp according to 
claim 1 and 4, characterized in that said dosing body is 
comprised of 95 to 55 weight-% zinc, the remainder being 
5 to 4 5 weight-% mercury. 

6. Mercurial dosing body for discharge lamp according to 
claim 1, 3 and 4., characterized in that said dosing body 
is comprised of 98 to 50 weight-% zinc, the remainder 
being 1.9 to 4 0 weight-% mercury and 0.1 to 10 weight-% 
cobalt . 




Description : 

The invention relates to a mercurial dosing body or dosing 
frame for a discharge lamp. The dosing body ser/es for feeding 
an exactly dosable amount of mercury into the discharge vessel 
of a discharge lamp, in particular a compact fluorescent lamp. 

One pre-condition for the operation of almost any discharge 
lamp is that an exactly dosable amount of mercury is fed into 
the discharge vessel. During operation the lamp evaporates the 
mercury (totally in high pressure lamps). Accordingly, the 
operating pressure of the lamp is adjusted by the amount of 
mercury which is fed into the lamp in combination with the 
filling pressure of argon, whereas the voltage drop and the 
electrical power are adjusted by the operating pressure. 

In usual dosing methods che mercury is supplied in form of 
drops or in form of halogenide compounds from a dosing device 
via a pump rod or directly into the discharge vessel. When 
using liquid mercury / due to surface tention no exact dosing 
of very small amounts can be guaranteed. The discharge vessels 
receive a larger dose of mercury which can reduce the quality 
of the lamps, in particular in view of the light current and 
the color location. Further, more mercury is being spent which 
leads to a higher contamination of workspace and environment. 

Further, methods are known in which the liquid mercury is con- 
tained in closed vessels. According to DE-AS 2511417 the li- 
quid mercury is contained in a vessel which is arranged in the 
pump rod. In DE-OS 2340859 a capsule arranged in a lamp piston 
contains a dosing material. The capsule is opened from the 
outside by a laser beam. This method is disadvantages in that 
an area of the discharge vessel must be free of the fluores- 
cent material to be transparent for the laser beam. Further, 
DE-OS 2161024 is known. Here mercury is again contained in a 
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closed capsule near the electrodes. The capsule is opened by 
means of induction. According to DE-AS 24104 00 the mercury 
which is provided as a supply of mercury amalgam in the the 
pump rod is released by heating, in DE-OS 3545073 a porous 
bedy of pressed material is used as storage means for liquid 
dosing mercury. When using the body of pressed material for 
storing mercury it cannot be guaranteed, that there is no con- 
tamination of the environment by said mercury, because the 
mercury can settle on the surface of the storage member in 
form of drops. 

Low pressure discharge lamps are known in which amalgamating 
materials are arranged in the discharge Vessel or the elec- 
trode space, respectively. In DE-OS 2630307 a metal, such as 
indium, forms a compound with the doted mercury while forming 
an amalgam inside the lamp. In US-PS 3318649 a discharge lamp 
including a mercury magnesium (nickel) alloy is disclosed. 
However, it was found out that these two- or three-component 
alloys are not satisfactory, first because of the low tempera- 
tures at which mercury is escaping, second the mercury can 
recombine with the magnesium whereby undesired gases can esca- 
pe which have been absorbed by the magnesium and, third evapo- 
ration of magnesium is not possible. 

It is a goal of the present invention to provide a technically 
simple and accurate mercury dosing possibility for a discharge 
lamp as well as a reduction of workspace and environmental 
contamination by mercury. 

It is an object of the invention to provide a solid and air- 
stable dosing body having a defined amount of mercury for ex- 
actly dosing a mercury lamp, in particular a compact fluores- 
cent lamp. According to the invention, this object is solved 
by forming a mercurial mixture to a solid and air-stable mul- 
ti-component dosing body which contains 2 to 45 weight-% mer- 



cury and 98 to 55 weight-% of one or more alloy components. As 
a carrier material at. least one metal of zinc, iron, cadmium, 
anitmony, aluminium, bismuth, tin, copper or nickel is used. 
The carrier material can contain one or more melting additi- 
ves. Lithium and/or cobalt may be used as melting additives. 
The mercury combines with the carrier material (s) to a solid 
and a stable alloy while maintaining the physical properties. 
A particular advantageous and suitable carrier material is 
zinc with a melting additive of cobalt. The iranufacture of the 
dosing body is performed by melting a predetermined amount of 
liquid mercury with one or more carrier material's in a suit- 
able melting pot in a protective atmosphere with a controlled 
temperature profile. Also cooling is done in a protective at- 
mosphere in form of a zone melting process. 

The proposed mercurial dosing body can easily be inserted into 
a discharge vessel with the argon dosing stream wherein a 
spherical or disc shape of the dosing body makes the insertion 
into the discharge vessel or the electrode space of the disch- 
arge lamp easier. After inserting the dosing body into the 
discharge lamp mercury is released during the firing phase in 
the clear burning process and/or during the activation phase 
of the electodes. 

Storage of the dosing body in normal atmosphere is possible 
for an almost unlimited time. To avoid mechanical contamina- 
tion storage can be done in a vacuum atmosphere. 

Embodiments : 



Below the invention is explained with reference to specific 
embodiments. 
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Example 1 

For producing an dosing body, a mercury zinc alloy is melted 
by melting together 2 to 45 weight-% inercury and 98 to 55 
weight-% zinc in a melting pot; providing a protective atmo- 
sphere (argon) and a pressure of 2.5 :■: 10 3 Pa to 5.3 x 10 3 Pa 
and using a controlled temperature profile up to a temperature 
between 553 K und 700 K for 360 s. Between 511 K and 540 K 
there is a hold of between 20 s and 60 s. Cooling is done in 
an argon atmosphere at 5 K/min. 

The obtained dosing body is inserted into the discharge vessel 
together with the argon dosing scream. 

Example 2 

A dosing body is produced as in example 1. However, the alley 
components are elementary zinc and mercury in a ratio of 



and 0.1 to 10.0 weight-% cobalt is used as a melting additive. 

The dosing body is arranged in the pump rod or adjacent the 
electrodes in a discharge lamp. ' 

Example 3 

A dosing body is produced as in example 1. However, elementary 
zinc, mercury, bismuth and cobalt are used as alloy componer.es 
in the following ratio: 



mercury 



zinc 



98.0 



1.9 



- 50.0 weight-% 

- 40.0 weight-% 



zinc 55 weight-% 

mercury 3 0 weight-% 

bismuth 10 weight-% 

cobalt 5 weight-% 



The dosing body is arranged in the discharge vessel of a dis- 
charge lamp. Release of the mercury from the dosing body takes 
place after a longer f iring/activating phase only. 



